1 Conformance

[Text has been added to reflect that conformance is affected by the in the context of roles and responsibilities of registration authorities, addressed in Part 6 of this standard. 

Numbers of references to "data", other than "administered data component" have been replaced by "metadata", so as to reduce confusion between the administration of data, and that of metadata, the latter being the focus of this part of this standard.]

In this Standard, "shall" is to be interpreted as a requirement on an implementation; "shall not" is to be interpreted as a prohibition.  If a "shall" requirement or "shall not" prohibition is violated, the behavior is undefined.  Undefined behavior is otherwise indicated in this Standard by the words "undefined behavior" or by the omission of any explicit definition of behavior.  There is no difference in emphasis among these three; they all describe "behavior that is undefined".

Note 1:  The metamodel need not be physically implemented as specified, but it shall be possible to unambiguously map between the implementation and the metamodel in both directions.

Note 2:  Implementations claim conformance to particular features of this Standard in their implementation conformance statement (ICS).

Rationale

The first sentence in the above paragraph might appear to be unnecessary because the meaning and usage of "shall" is well understood in standards, but once the remaining sentences are added, the first sentence becomes necessary.

Conformance partly concerns the structure of data sets and partly concerns the behavior of systems.  In other words, conformance has both a non-behavioral and a behavioral dimension, and both are important.  The term "behavior" is used in a general sense, e.g., a data set doesn't exhibit "behavior", but implementations that store, retrieve, generate, and interpret data sets all exhibit "behavior" - the notions of "undefined", "implementation-defined", and "unspecified" behaviors are defined, even in the context of a data set.

1.1 Conformance level

The following subclauses define strictly conforming implementations and conforming implementations.  In the context of conformance, the terms "support", "use", "test", "access", and "probe" are defined in subclause 5.3, Coding Conformance, subclause 5.4 API Conformance, subclause 5.5, Protocol Conformance, and subclause 5.6, Application Conformance.

1.1.1 Caveat

EDITOR'S NOTE

This caveat has been included to reference the section dealing with registration authorities.

Conformance needs to be considered in the context of the roles and responsibilities of registration authorities, as covered by Part 6: Registration of data elements.

Extended conformance of systems requires formalization of procedures, agreement of roles and responsibilities between parties, and guidelines addressing use of software products and conversions from other systems. The formalization of these aspects must be consistent with the conformance requirements in the following clauses, and roles of registration authorities as set out in Part 6. 

1.1.2 Rationale

EDITOR'S NOTE

This rationale has been included to help build consensus. We will need to decide whether to remove this wording towards the final stages of completion.

The distinction between "strictly conforming" and "conforming" implementations is necessary to address the simultaneous needs for interoperability and extensions.  This Standard describes specifications that promote interoperability.  Extensions are motivated by needs of users, vendors, institutions, and industries (1) that are not directly specified by this Standard, (2) that are specified and agreed to outside this Standard, and (3) that may serve as trial usage for future editions of this Standard.

1.1.3 Strictly conforming implementations

A strictly conforming implementation shall be at least one of: a strictly conforming coding, a strictly conforming API, a strictly conforming protocol, or a strictly conforming data application.

EDITOR'S NOTE

We don't have APIs and protocols yet, but we might later on. We are likely to have encodings: e.g. the XML encoding in Annex E.

A strictly conforming implementation:

1) shall support all mandatory and optional data elements;

2) shall not use, test, access, or probe for any extension features or extended data elements;

3) shall not exceed limits or smallest permitted maximum values specified by this Standard; and

4) shall not interpret or generate data elements that are dependent on any unspecified, undefined, implementation-defined, or locale-specific behavior.

Note: The use of extension features or extended metadata elements is undefined behavior.

1.1.4 Conforming implementations

A conforming implementation shall be at least one of: a conforming coding, a conforming API, a conforming protocol, or a conforming data application.

EDITOR'S NOTE

We don't have APIs and protocols yet, but we might later on. We are likely to have encodings: e.g. the XML encoding in Annex E.

A conforming implementation:

1) shall support all mandatory and optional data elements;

2) may use, test, access, or probe for extension features or extended data elements, as permitted by the implementation and data interchange participants, as long as the meaning and behavior of strictly conforming implementations is unchanged;

3) shall not support or use extension features or extended data elements that change the meaning or behavior of strictly conforming implementations;

4) may exceed limits or smallest permitted maximum values specified by this Standard, and to the extent permitted by the implementation; and

5) may interpret or generate data elements that are dependent on implementation-defined, locale-specific, or unspecified behavior.

Note 1: The use of extension features or extended metadata elements is undefined behavior.

Note 2: All strictly conforming implementations are also conforming implementations.

Note 3: An implementation does not conform to this Standard if it redefines Standard features via extension methods, and these features change the meaning or behavior of strictly conforming implementations.

1.1.5 Conformance to prior editions of this Standard

The following are the metadata elements and their obligation attributes in the 1994 edition this Standard, and the current longevity attributes:

· Identifying: Name (mandatory), Identifier (conditional), Version (conditional), Registration Authority (conditional), Synonymous Name (optional, obsolete), Context (conditional)

· Definitional: Definition (mandatory)

· Relational: Classification Scheme (optional), Keywords (optional, obsolete), Related Data Reference (optional, obsolete), Type of Relationship (conditional, obsolete)

· Representational: Representation Category (mandatory, obsolete), Form of Representation (mandatory, obsolete), Datatype of Data Element Values (mandatory), Maximum Size of Data Element Values (mandatory), Minimum Size of Data Element Values (mandatory, obsolete), Layout of Representation (conditional, obsolete), Permissible Data Element Values (mandatory, obsolete)

· Administrative: Responsible Organization (optional), Registration Status (conditional, obsolete), Submitting Organization (optional), Comments (optional)

Annex Z (???) describes a transition strategy for migration prior implementations to the current edition of this Standard.

1.2 Summary of conformance labels

The following is a summary of the possible implementation varieties used in implementation conformance statements (ICS) and their conformance labels.

Note: An implementation may claim more than one type of conformance in its implementation conformance statement (ICS).

1.2.1 Strictly Conforming MDR3 Metadata Set

Binding-independent; all mandatory metadata elements shall exist; some optional metadata elements may exist; extended metadata elements shall not exist.

1.2.2 Conforming MDR3 Metadata Set

Binding-independent; all mandatory metadata elements shall exist; some optional metadata elements may exist; some extended metadata elements may exist.

1.2.3 Strictly Conforming MDR3 [binding] Metadata Instance

A binding shall be specified; all mandatory metadata elements shall exist; some optional metadata elements may exist; extended metadata elements shall not exist.  Example ICS: "The file "mdr3.xml" is a Strictly Conforming MDR3 XML Metadata Instance".

1.2.4 Conforming MDR3 [binding] Metadata Instance

A binding shall be specified; all mandatory metadata elements shall exist; some optional metadata elements may exist; some extended metadata elements may exist.  Example ICS: "The file "mdr3.txt" is a Conforming MDR3 ASN.1 Metadata Instance".

1.2.5 Strictly Conforming MDR3 [binding(s)] Metadata Repository

Binding(s) shall be specified; shall support storing/retrieving all mandatory metadata element attributes, shall support storing/retrieving all optional metadata elements; metadata interchange applications shall not attempt to store/retrieve extended metadata elements.  Example ICS: "The server XYZ is a Strictly Conforming MDR3 XML-coding/ SOAP-protocol Metadata Repository".

1.2.6 Conforming MDR3 [binding(s)] Metadata Repository

Binding(s) shall be specified; shall support storing/retrieving all mandatory metadata elements, shall support storing/retrieving all optional metadata elements; may support storing/retrieving some extended metadata elements.  Example ICS: "The server XYZ is a Conforming MDR3 ASN.1-coding/ DCTP-protocol Metadata Repository".

1.2.7 Strictly Conforming MDR3 [binding(s)] Metadata Reader

Binding(s) shall be specified; only mandatory and optional metadata elements are interpreted, but no extended metadata elements are interpreted.  Example ICS: "The import tool XYZ is a Strictly Conforming MDR3 XML-coding/ Java-API Metadata Reader".

1.2.8 Conforming MDR3 [binding(s)] Metadata Reader

Binding(s) shall be specified; mandatory and optional metadata elements are interpreted and some extended metadata elements may be interpreted.  Example ICS: "The import tool XYZ is a Conforming MDR3 ASN.1-coding/ HTTP tunneling-protocol Metadata Reader".

1.2.9 Strictly Conforming MDR3 [binding(s)] Metadata Writer

Binding(s) shall be specified; shall generate all mandatory metadata elements; may generate optional metadata elements; shall not generate extended metadata elements.  Example ICS: "The export tool XYZ is a Strictly Conforming MDR3 ASN.1-coding/ JavaScript-API Metadata Writer".

1.2.10 Conforming MDR3 [binding(s)] Metadata Writer

Binding(s) shall be specified; shall generate all mandatory metadata elements; may generate optional metadata elements; may generate extended metadata elements.  Example ICS: "The export tool XYZ is a Conforming MDR3 XML-coding/ SOAP-protocol Metadata Writer".

1.2.11 Strictly Conforming MDR3 [binding(s)] API Environment

Binding(s) shall be specified; shall support all mandatory and optional metadata elements; extended metadata elements and extended services shall not be probed by applications of the API binding.  Example ICS: "The software development kit XYZ is a Strictly Conforming MDR3 Java API environment".

1.2.12 Conforming MDR3 [binding(s)] API Environment

Binding(s) shall be specified; shall support all mandatory and optional metadata elements.  Example ICS: "The software development kit XYZ is a Conforming MDR3 JavaScript API environment".

1.2.13 Strictly Conforming MDR3 [binding(s)] API Application

Binding(s) shall be specified (in order: codings, APIs, protocols); shall support all mandatory and optional metadata elements; extended metadata elements and extended services shall not be probed.  Example ICS: "The application XYZ is a Strictly Conforming MDR3 C++-API Application".

1.2.14 Conforming MDR3 [binding(s)] API Application

Binding(s) shall be specified; shall support all mandatory and optional metadata elements; extended metadata elements and extended services may be used to the extent permitted by metadata interchange participants and to the extent permitted by specifications external to this Standard.  Example ICS: "The application XYZ is a Conforming MDR3 Perl Application".

1.2.15 Strictly Conforming MDR3 [binding(s)] Protocol

Binding(s) shall be specified; shall support all mandatory and optional metadata elements; extended metadata elements and extended services shall not be probed by applications of the protocol binding.  Example: The back office gateway XYZ is a Strictly Conforming MDR3 XML-coding/ SOAP Protocol.

1.2.16 Conforming MDR3 [binding(s)] Protocol

Binding(s) shall be specified; shall support all mandatory and optional metadata elements; extended metadata elements and extended services may be used to the extent permitted by metadata interchange participants and to the extent permitted by specifications external to this Standard.  Example ICS: "The back office gateway XYZ is a Conforming MDR3 ASN.1-coding/ C++-API/ DCTP protocol".

A strictly conforming MDR3 coding shall be at least one of: a strictly conforming metadata set, or a strictly conforming metadata instance.

A conforming MDR3 coding shall be at least one of: a conforming metadata set, or a conforming metadata instance.

A MDR3 coding shall conform to Clause 5, Functionality; conform to Clause 6 Conceptual Model; and, conform to the metadatatypes specified in Clause 7, Semantics.

1.3 Coding conformance

1.3.1 Metadata set conformance

Metadata set conformance is independent of binding.

A strictly conforming metadata set shall be a set of metadata that:

1) is structured independent of binding,

2) strictly conforms to the functionality, conceptual model, and semantics of this Standard,

3) shall include all mandatory metadata elements,

4) may include optional metadata elements, and

5) shall not include extended metadata elements.

A conforming metadata set shall be a set of metadata that:

1) is structured independent of binding,

2) conforms to the functionality, conceptual model, and semantics of this Standard,

3) shall include all mandatory metadata elements,

4) may include optional metadata elements, and

5) may include extended metadata elements.

Conformity assessment of metadata sets shall be performed by (1) rendering the metadata set in ISO/IEC 11404 notation, and (2) verifying the requirements described by this Standard.

1.3.2 Metadata instance conformance

A strictly conforming metadata instance shall

1) be a strictly conforming metadata set, and

2) strictly conform to at least one MDR3 coding.

A conforming metadata instance shall

1) be a conforming metadata set, and

2) conform to at least one MDR3 coding.

Note 1: The term "MDR3 coding" is used in the two paragraphs above and its requirements are specified in the third paragraph of subclause 5.3, Coding Conformance.

Note 2: The difference between a strictly conforming/ conforming metadata set, a strictly conforming/ conforming coding, and a strictly conforming/ conforming metadata instance is:

1) a metadata set is an instance of metadata that is independent of binding,

2) a coding can refer to an instance of metadata, a set of instances of metadata, or a syntax of instances of metadata, and

3) a strictly conforming/ conforming metadata instance is associated with a specific binding.

Definitions: support, use

In the context of conformance, the terms "support" and "use" are defined individually in each MDR3 coding binding.

Definitions: test, access, probe

In the context of conformance, the terms "test", "access", and "probe" are defined as the null operation, i.e., for metadata instance conformance, the operations "test", "access", and "probe" perform no operations and have no effect.

Rationale

In addition to the three application conformance perspectives (data repository, metadata reader, metadata writer), there is a fourth perspective on conformance: the metadata instance.  Users will want to claim conformance for particular metadata instances ("My MDR3 information conforms to the Standard").

1.4 API conformance

A strictly conforming MDR3 API shall strictly conform to at least one MDR3 API binding.  A conforming MDR3 API shall conform to at least one MDR3 API binding.  A MDR3 API shall conform to Clause 4 (???).

Definitions: support, use, test, access, probe

In reference to MDR3 conformance, the following terms are defined in the context of API conformance: a "supported" feature is one that may be used by any application of the MDR3 API; a feature is "used" if it is read, written, or operated upon by an application of the MDR3 API; a feature is "tested" if an application of the MDR3 API inquires about the existence of said feature; a feature is "accessed" if an application of MDR3 API attempts to read or write metadata associated with the feature; a feature is "probed" if an application implicitly tests the existence of a feature by attempting to use the feature (see "use" above) within a "safe" environment that does not cause undefined behavior.

Note: API conformance makes requirements on both the API binding and on applications that use the API binding, i.e., conformity assessment of a PAPI implementation based on API conformance is determined by proper definition of the API and proper use of the API.

1.5 Protocol conformance

A strictly conforming MDR3 protocol shall strictly conform to at least one MDR3 protocol binding.  A conforming MDR3 protocol shall conform to at least one MDR3 protocol binding.  A MDR3 protocol shall conform to Clause 4.

Definitions: support, use, test, access, probe

In reference to MDR3 conformance, the following terms are defined in the context of protocol conformance: a "supported" feature is one that may be used by any application of the MDR3 protocol; a feature is "used" if it is read, written, or operated upon by an application of the MDR3 protocol; a feature is "tested" if an application of the MDR3 protocol inquires about the existence of said feature; a feature is "accessed" if an application of MDR3 protocol attempts to read or write metadata associated with the feature; a feature is "probed" if an application of the MDR3 protocol implicitly tests the existence of a feature by attempting to use the feature (see "use" above) within a "safe" environment that does not cause undefined behavior.

Note: Protocol conformance makes requirements on both the protocol binding and on applications that use the protocol binding, i.e., conformity assessment of a PAPI implementation based on protocol conformance is determined by proper definition of the protocol and proper use of the protocol.

1.6 Metadata application conformance

Metadata application conformance is measured by how well the metadata application behaves according to this Standard.

There are two types of metadata application conformance: strictly conforming and conforming.

1.6.1 Strictly conforming metadata application

For all strictly conforming metadata applications,

· Mandatory features shall exist (or shall be available) and shall conform to this Standard.

· Optional features may exist (or may be available) and, if they exist (or are available), shall conform to this Standard.

· Extended features shall not be directly used and shall not be tested for existence or availability.  Note: A strictly conforming application might indirectly use an extended feature because that feature is hidden within an implementation; see definition of "consume" in Clause 3, Definitions, for this special case.

Note: A strictly conforming metadata application may be minimally conforming but is maximally interoperable with respect to this Standard.  Strict conformance concerns (1) the assessment, measurement, and/or availability of a minimal set of features; (2) the metadata application's non-use of feature-probing; and (3) the metadata application's non-use of extended feature sets.

1.6.2 Conforming metadata application

For all conforming metadata applications,

· Mandatory features shall exist (or shall be available) and shall conform to this Standard.

· Optional features may exist (or may be available) and, if they exist (or are available), shall conform to this Standard.

· Extended features may exist (or may be available), may be tested for existence (or availability), and their use and behavior shall be implementation-defined.

Note: A conforming metadata application may be more useful, but may be less interoperable with respect to this Standard.  Conformance concerns (1) the assessment, measurement, and/or availability of a minimal set of features; (2) feature-probing for and/or prior agreement to the existence (or availability) of extended features, as permitted by the implementation; and (3) extended features specified external to this Standard.

1.6.3 Both strictly conforming and conforming metadata applications

This subclause is informative and not normative.

1.6.3.1 Conformity assessment

Although all strictly conforming metadata applications are also conforming metadata applications, the conformity assessment of strictly conforming metadata applications may differ from the conformity assessment of conforming applications.  The requirement that a metadata application must be both "a strictly conforming metadata application" and "a conforming metadata application", is a stronger requirement than the individual requirements of "a strictly conforming metadata application" and "a conforming metadata application", i.e., from the perspective of conformity assessment, an application may be "strictly conforming", "conforming", both, or neither.

1.6.3.2 Illustrations

It is possible for a conforming metadata application to be simultaneously (1) a strictly conforming metadata repository, (2) a conforming metadata repository, and (3) a generator and/or interpreter of metadata extensions - which appears to be in conflict with the nature of strictly conforming implementations.  The following examples show two difference implementation strategies.  These examples use metadata repositories for illustration, but the illustration applies also to metadata readers and metadata writers.

Example 1: Metadata repository P uses an implementation strategy that allows an arbitrary set of metadata element identifiers to be stored and retrieved (in additional to those described in this standard).  When metadata is stored into and retrieved from P, P uses a particular binding metadata that metadata extensions are permitted to be ignored, e.g., as a coding binding that uses "extension prefixes", an API binding that "hides implementation details", or a protocol that uses "fallback negotiation and out-of-band messages".  P will consume and interpret all strictly conforming metadata.  P generates and produces strictly conforming metadata because the particular binding chosen "hides" the extensions; thus, all strictly conforming metadata readers can consume and interpret metadata from P.  P can store extensions (although no claims are made about the specification and validity of extensions).  Thus, (1) P is a strictly conforming metadata repository, (2) P is a conforming metadata repository that can store and retrieve extensions, (3) P can generate and interpret metadata extensions, (4) P is both a strictly conforming and a conforming metadata repository.

Example 2: Metadata repository Q uses an implementation strategy (1) that closely parallels this Standard, and (2) would be described as "minimalist".  Q uses the same techniques as P does for consuming, interpreting, generating, and producing metadata.  However, Q uses a "bucket" to store all metadata extensions.  The "bucket" approach may have strengths (e.g., simplicity) and weaknesses (e.g., store/retrieve performance are poor) when compared to other implementations.  Q also satisfies the same three requirements as P does (Q is a strictly conforming metadata repository; Q is a conforming metadata repository that can store and retrieve extensions; Q can generated and interpret metadata extensions) and has the same conclusion: Q is both a strictly conforming and a conforming metadata repository.

1.6.4 Metadata application varieties

There are three types of strictly conforming/conforming metadata applications: metadata repository, metadata reader, metadata writer.

Rationale

There are three separate application conformance perspectives: metadata repository, metadata reader, metadata writer.  Vendors and administrators or metadata repositories will want to claim conformance ("My MDR3 repository conforms to the Standard").  Vendors will want to claim conformance for their tools (data readers: "My application imports metadata and is a conforming MDR3 metadata reader", metadata writers: "My application exports metadata and is a conforming MDR3 metadata writer", or both).  See 5.4, Metadata Instance Conformance, above, for additional perspectives on conformance.

1.6.5 Metadata repository

A metadata repository is a metadata application that stores and retrieves metadata objects.

A strictly conforming metadata repository shall:

1) receive metadata sets for subsequent retrieval;

2) use strictly conforming metadata interpretation for receiving metadata sets;

3) store metadata sets in persistent storage so that metadata extensions may not persist;

4) send, on request, previously stored metadata sets;

5) use strictly conforming metadata generation for sending metadata sets; and

6) strictly conform to at least one MDR3 coding binding and at least one MDR3 API or MDR3 protocol binding.

Note 1: A strictly conforming metadata repository does not require "preservation" of extended metadata elements, i.e., metadata interchange should not be dependent upon expecting extended metadata elements to persist in a strictly conforming metadata repository but does not prohibit it either.  See subclause 5.6.3, Both Strictly Conforming and Conforming Metadata Applications, for more information on the storage of extensions in strictly conforming metadata repositories.

A conforming metadata repository shall:

1) receive metadata objects for subsequent retrieval;

2) use conforming metadata interpretation for receiving metadata sets;

3) store metadata sets in persistent storage so that metadata extensions may persist;

4) send, on request, previously stored metadata objects;

5) use conforming metadata generation for sending metadata sets;

6) conform to at least one MDR3 coding binding and at least one MDR3 API or MDR3 protocol binding.

Note 2: A conforming metadata repository may, upon storage, add, delete, or change extended metadata elements for subsequent retrieval.

Note 3: A conforming metadata repository may store some metadata extensions, but it is not required to store and retrieve all metadata extensions.

Note 4: A conforming metadata repository may store and retrieve metadata objects that are not metadata sets.

1.6.6 Metadata reader

A metadata reader is a metadata application that operates as if it

1) consumes metadata, and

2) interprets metadata which results in metadata sets.

Note 1: The "as if" rule implies that, conceptually, the metadata reader processes the information in two phases (consumption and interpretation), but the design of implementations are not constrained and implementations may use any number of phases of processing.

A strictly conforming metadata reader shall interpret metadata that strictly conforms to

1) this Standard, and

2) at least one binding of this Standard.

Note 2: A strictly conforming metadata reader does not interpret extended metadata elements.

Note 3: Depending upon the binding of this Standard, a strictly conforming metadata reader may "ignore" metadata extensions, e.g., a strictly conforming metadata reader may consume metadata extensions but the metadata reader is able to ignore (not interpret) these extensions.

A conforming metadata reader shall interpret metadata that conforms to

1) this Standard, and

2) at least one binding of this Standard.

Note 4: A conforming metadata reader may interpret extended metadata elements.

1.6.7 Metadata writer

A metadata writer is a metadata application that operates as if it

1) generates metadata from metadata sets, and

2) produces metadata.

Note 1: The "as if" rule implies that, conceptually, the metadata writer processes the information in two phases (generation and production), but the design of implementations is not constrained and implementations may use any number of phases of processing.

A strictly conforming metadata writer shall generate metadata that strictly conforms to

1) this Standard, and

2) at least one binding of this Standard.

Note 2: A strictly conforming metadata writer does not generate extended metadata elements.

A conforming metadata writer shall generate metadata that conforms to

1) this Standard, and

2) at least one binding of this Standard.

Note 3: A conforming metadata writer may generate extended metadata elements.

